Synthesis and possible role of proteoglycans during Volvox development.
During the embryonic development of Volvox the cells synthesize proteoglycans of relatively small molecular size up to 14 h after inversion. In the following stages there is a gradual transition towards larger forms, due to an increase in sulfated sugar moieties. The presence of sulfate in the medium was obligatory for this transition. None of these molecules could be dissociated in 4.0 M GuHCl, neither could they be digested by glycosidases. Of all proteases examined subtilisin, a bacterial protease, digested the proteoglycans. The possible role of proteoglycans during Volvox morphogenesis has been examined. Somatic proteoglycans caused spheroids to start their swimming earlier, although they inhibited their expansion. Spheroids cultured in sulfate-free medium start their swimming 24 h later than controls, but the addition of somatic proteoglycans to the sulfate-free medium could induce motility almost as well as in the normal forms. Embryonic weight proteoglycans caused aggregation of the spheroids, an effect that also appeared in the sulfate-free medium.